A calcium-permeable channel in the apical membrane of primary cultures of the rabbit distal bright convoluted tubule.
Calcium is actively reabsorbed in the distal nephron segments and recent studies have demonstrated the presence of Ca2+ channels in these epithelial cells, which could be involved in transepithelial transport. To test this possibility, single-channel currents were recorded by the patch-clamp technique in the apical membrane of primary cultures of the rabbit distal bright convoluted tubule cells (DCTb). In the cell-attached mode with 100 mmol/l BaCl2 in the pipette and 145 mmol/l NaCl in the bath, inward negative currents, consistent with Ba2+ currents, were recorded. In these conditions, the single-channel conductance was 15 pS. In excised inside-out patches, the single-channel conductance was 13 pS and the current reversal potential of +60 mV was close to the Nernst equilibrium potential for Ba2+ (> +58 mV). Similar experiments conducted with Ca2+ as the main charge carrier showed that this ion was less permeant through the channel than Ba2+ (PBa/PCa approximately 1.4). We also showed that the Ca(2+)-channel blocker, lanthanum (1 mumol/l La3+), added on the cytosolic side of the membrane, reversibly blocked the channel activity. On the other hand, verapamil (0.1 mmol/l) and nifedipine (10 mumol/l), perfused on the cytosolic side of the membrane, abolished the channel activity but this effect was not reversible. Another type of channel was also identified in the apical membrane of cultured DCTb cells. Ion-substitution experiments showed that this 21-pS conductance channel did not discriminate between Na+ and K+ and did not conduct Ba2+.(ABSTRACT TRUNCATED AT 250 WORDS)